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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an org. 
electroluminescent element which can be made a multicolor 
element by using a filter, etc., and has a wide luminescent 
spectrum. 

SOLUTION: This element comprises a glass substrate 2, a 
transparent ITO anode 3, a TPD hole injection and transport 
layer 4, an org. luminescent layer 5, an Alq3 electron injection 
and transport layer 6, and a cathode 7. The org. luminescent 
layer 5 is prepd. by using an aluminum complex, AI20(OXZ)4, 
having a ligand having a benzoxazole backbone as the host 
material and TBA as the dopant. The ionization potential Ip of 
the dopant is not lower than that of the host material of the 
org. luminescent layer 5 but not higher than that of the host 
material of the electron injection and transport layer 6. A d.c. 
voltage is applied to between the two electrodes. A hole is 
injected into the electron injection and transport layer 6 by 
doping the org. luminescent layer 5 with TBA, and thus the 
electron injection and transport layer 6 also emits light. 
Coupled with the org. luminescent layer 5 which emits blue 

light, a light blue luminescence with a broader spectrum is obtd. as a whole. The luminance is higher 
than that obtd. conventionally. 
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(54) mm<D^m] ^mxui^hwv^^y±i>xmT 



(57) 

ITO cor/-H3i. TPD c7)iE7LaAf^M«4fc, 

*xM^^it, TBA ::<7)h--7' 

^jMl 6 co*;^ h m^<r) I p WTT-fc I. . W«SiS(ciS 
cS«ffiS:*»»t«., *ai^3t«5lcTBA SrH-rtS^t 
(cJ:0«^aA^iiyi6{c«i*-/l^aA$ii> 




m^m 1 ] 'J^^j:< t i-uti^mmi^th-m 
mmcomtm^ti, mm $ n^cm^ ax^iiJi t ^ 

[fx (2- (I'^yY^^VYV/i') -yj.yyh) 

imms) wsETJui-^j^miiz. hv (h'7x 

x./u-4--f;>) rsy (tba) tTh57i-;U7' 
^xxy (TPB) 3!)>4>^:I.SPA>A>MS?§n7t^-^<t 

i 1 1 CO h'-7-ttfi*< H-r$#it 

yjy^N) 7;i'S-'?A(iii) (a i qg ) -C'*>l.ii 

*JS 1 XJi 2 Xii 3 iB®«0^r«x U ^' h 071- S ;f >y -fe y 

fllrO. Iwt%*>/^1 Owt%cOii«T'-^*$-ti-/;iS 
1 J^<i2X«i: 3X{i4ie«0*axw^' hD;i/$ 

II') -2-^f-;u-4H-tr7y*>'^=2rl.Sf*^^>^«?S 
iXJti|!j«T-*>SW«355iEK<0^r«xP^' hn;PS:t-y 

[0001] 

[^0«(7)]g-f mffi^H] mi^aAfitMit 
tmm t jEK&xmm $:it-ri.w«ixu^ho;u 

[0002] 

(cl^ i l/^iE?L Sr aA L T ?f $ -tt I. ^ i: i 0 i) 
(x^vhy) $:4fi£$it, ^cOx^i^hy*<^vg 

[0003] friE^^E Lm^cr)m:^m&<o—?i:mi 
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-H 1 0 1 I TO, *-y^tt3il 1 0 2 1 LT N'J 7 

x-;ur s viHSlf*, *S^3fe« i o 3 1 LT h X 

04tL-C-7/;t>i/-'>jUtffi<O^^S:ffifflUTV^I). * 
K<7)#l<7)W;V{i5 0 nmSST-*.!.. 
2^«T1t-5-CV^I,. ClcOWlSELS^lCilffilOVS: 
jDi« 1 1 0 0 0 c d/m^ S««Olibfe<Ol63te*«t#A>it 

I). C:cO^BiITOffl5*^^>K0iti-r. ^(?5^EL3R 

^^^i«Att«ffi< , ms.^mii 1 0 oi^^^T-*)^ 

it. 

[00041012 tJt*«E L^^ J: •) t Wfitc 

1) ^^';rt7)^lS]K*no-3~io-5cm2 /vss 

[00051012 C^-t*ffiE Lsg^WiJAttJil?^ 

^mmmzt^-mmm i o 2 ic^fis*3!)<ii4u, 

2) i}^j-YioA<r)W.it mm 
mmmz^\^^yA^i^^M.imhx\^h<r)x\ 
mm, m^'^com, mmzi^mtmi^ 

[0006] ^n^k. fiia^r«E \.mT^^m.-fhtz 
ibiz, mmmmMiz^-^vy^Dcmmco^mm 
^ivxY-'^yyv. :iiit><r>^m^hEi.m:i:m 

[0007] 1) M'y K^:T/t-. m-hx-^-ii^^-y-^ 7 

^7A-C*;?.h*J^Al qj «OHOMOW'</l/t LUM 
0 H-A^y b OH O M O U'<Jl'i; L U M O 

K/i-*<J>l) d fc . c: cot T/Ki*«coJi-&fct>*Sg 

2) t^Xhl^m</)^er)X^-^ hiUt. Y~J<yhff)mi& 

[0 0 08] muzXo^j:, ^m^miz^m^v- 

fy^^lx^^comitm^fz^mE L^^icfcv^ 
Kb, mm&'FiRm<r>m^^mit^mm^)i'%A 1 qj 
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[0009] fiiSTlis WpWm<7)yjU/i^~ltf: BJg 

k Lx . afe^iowtSE Lm'f-com^i'ffhtix^,^ 
ixii. mi 3iz^txoizmtm(7)^&iz^m- 

•SSoco^ll 1 0, 111. 1 1 2$ra«$-ti:3t% 
l*«5£3t-m«f. *«ELSi^t LTJiigfefciJro 
[00 10] 

i{fSS)!iS*^'«EA^' 1 2 VcO^^tC 7 7 0 c d/m2 
t^jX^j:i)-o fz. t-tz~y ^)V9X'3 m.^^iZ'rt'm Uz 
^<mSLX:\t. H^<mm^l . S c d/m^ L*>5r 

[ 0 0 1 1 ] *^HJ»1. ^-f/P^-^SrfflV^SdfcCJ:-? 
[00 12] 

[ii5s^^ti.^ci6co^s] tmmi iztm^iitz^ 

[ 0 0 1 3 ] it*ia2tCieK$il/>;t<SxU;7 hD;W$ 
7 -b , mm 1 iSaoWlgx^ h n/l. S 

y -b y X^i^tCfc I , 85127/1- S - »> A|§#:*< At - 
:^^V-i^[h'X (2- (2'<yy:t^^f^/'J;^) -7 

[0014] ll*«3Hie«J$<x/c^xU^' ho;l.S 
y -fe yXS^ li , if ^JB 1 im<^^mx.\y9 h D/P s 

U (t'7x-;l'-4— f/k) r5V (TBA) trh^ 

tz'j>^^j:< kh imm<omx'hi^i<7)\'-r^mtfi\' 
-r^tix\.^i>ztmmtix\>^^. 

(00 1 5] t«*^4tl£®$il/t*ffixl/7 hn/PS 
^-y -b y {i . fg^Ji 1 X<i 2 X<i 3 le^O^ ffix 



I) (A 1 q, ) t'J>l.^tSr^StLTV^|,. 

[0016] m^msizim^tirz^mx-u^ haji^s. 

;t-yfey;^^W, a^lXJi2XI±3X«4ie«« 
aA^j|yi^c.l^2<7)H-rtt«$r0. lwt%*>^>l 

[00171 m^me i,zim^tLfz^WL:iiU9 haj\,s. 

-y -b yxm'f-ii . 5 IBKO^ ax U :? b u/l. S 
^T-y-feyx^^tCfcV^T, mfieig2c^K-7'«S*<. 
yuyt4->'*i^7>'><f-U>'-6- (P-i^'^f-;l-7 
$y;:?,-?-!J;l^) -2-^f-/U-4H-h*7y*»'^^:SSf 
^■'(3mtR$iifcm9X'$)hZt^mmi: LT^^I.. 

[0018] 

[HSfe^] 

(l)IISfi0'Jl 

mnzmf&mi(omiELm^i<r>iim^:^i-. ^y:^ 

S«2<7)±tc(i, 7y-K3t LT ITOdndium Tin 
Oxide)llA^Jg^$i^TV^S. 77- H 3cO±t{iI7La 
A«j*Jl4i:L-CTPD*iig(t^.il-CU&. TPDcOffi 

m^^it^ (iti ) fc^-t. TPDffiA ity'^it^Ty 

x^;Hp {i5. 28 eV. LUMOK;Hi2. 18 

eVt-J)l>. 

[0019] 

[^bi] 



Ip 5.28((V) 
LU« 2.I8(«) 



CH, 



H»C 



• • • (it\) 

[0020] lEftaAfi jifl4 co±t:(i. *4aiBfe« 5 

|,7;l'S-'>Amf3il)Al2 0(0XZ)4 . BP^ 

lx-i(^V-i/i\iX (2- (2'<yy^^-tyu/i') 
-7x^7 h) 7/us-'>A(ni) -eioisaii^-c 

J,*, A 1 2 o (oxz) , mi&^^m^ ('ft2 ) 

ic^-f. Ai2 o (0x2)4 0'^^y•^b■Kr>'v•^'^ 

Ip «i6. 00 eV, LUMOU'</Ki2. 87eVt' 
[002 1] 

[^b2j 
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UNO 1.82(M 

[00 22] \^-rw»ii. ^<r)M^yitr^T^vl\)v 

COmK *«SIBfe®5C7)*Xh««-CJ)I.Al2 O (0 

X z ) 4 <^^^ y^iff-yi^^JV^Ui^Th -5 x . 
A. fiPfeh'J (t'7x--;P-4--f;P) TiyX'ib 

h. TBA<iA 1 2 O (OXZ) 4 (CI Omo 1%K- 

r^ixh. TBAcofflji^i^'d:*^ (fts) tc^-t. t 

BAcO^itWH'-KTyi'-r/Hp <i5. 4 3eV, LU 
M0K;Ki2. 37eVT<bS. 



[0023] 
Hk3] 




LUn 2.37(«) 



• • • (ft3) 

[0024] *«^3tfl 5 c7)±(C{i , iiAlfi j^a 6 

tLX<r>A 1 qa , ifliphu;^ (s-^yjy^h) 7 

yP5->5?A (III) *<igJt^>*lTV%|,. A 1 qs Ofll 
jij<:5-^t^ (-fb4 ) tc^t. A 1 qa O-f ^Wb-Kr 
yvA-yHp {i5. 64 eV. LUM0U'<.;Wi2. 8 

[0025] 




Ip 5.64(^ 



• • • (fl;4) 

[0026] m^^aAfftjsa e c7)±tc(i;<? y - k ? 
[0027] imLii.im.<n-mE Lfg^ i of^js:^rffi 
«R2Sra^, mmk. Ksii«^at-fe y h l, i o-^ 

tor r<r)%mz Itz^k. T P D $• 4 0 n m^Jf'tl) . 
i5i:(C. A 1 2 O (OXZ) 4 LTTBA 

$r 1 0 m o 1 % F-r LT 2 0 n mo^mmzmm-f 

■5. lgtc«^aAli5jiii6i:LTA 1 qa 5r4 0nm3l 
«-r-6.-B. X^SrWI^L, X?y-H7fcLTAl : 
Li-g-^$r20 0nm^»-fl>. 

[0028] cicoj: 0 \,zm^^ixtz-^m ]^m=f- 1 or 

y-YSX'hhlTOm^zryX, il^/~VlX'hh/K 
I : L i ^^ffltv-f :^X^0ieS«E5r A»(t^^ tZb, 

h/PSr^-r. ^/c. 03li. *0l|c7):t«ELS^ 1 
{'^iV^TT y- F 3 1 y - K 7 coraicEPJn-r.?.lffiV 

'i%htihmjs.ht(^m^i^styyyx'h*), mt 
mmLfzmffi&^mmm L%^<n 1 2 vt'7 

7 0c d/m2 c03iiJ^tJt^-C t«iS«»tcSV^3aSi&^ 
^VX^'^hZkmt^h, 

[0029] i^m(,zXfdii. i!'-^r< t ij-HimMLt: 
Jl 5 GT B A S: H-r^S Cl 1 1 J: Om^^ASS^ 6 

{c*-/p?:aA LTSi^aAH^iiise ^ {j^^^^h z 

t tiK't h c7)t\ ^\,zm:th^WimM sttuz 
^i¥t lXX*)ya-V^:x,^^v>i^<rm:i:mzt 
f)<X'^tc, 

[ 0 0 3 0 ] , mmm 1 ffy^mm^z^^^xmrni- 

mx'hhA\2 o(oxz), iz. \^-y^9blXT 

BA<^«:t>OtTPB, BP*>xb77x-7U7':5'>''xy 
Sr3mo 1 %F-rL/ctiOT-S)l.. TPBCOfflii^S- 
•fk^ «l:5) fcl^tl-. TPBCO^f^Wb-Kf-yi/'-v/P 
Ip {is. 53eV. LUM0U'<.;K±2. 43eV-C' 



(5) 



0-237439 



[0031] 
[■ft 5] 

q p 

O H H O 2:43C*) 



TPB 

• • • «b5) 

[ 0 0 3 2 ] 04 tc, ^^mmmE LmTCO^^X 
^9 h;U«r*t. ean«E(i7VT*)l). «^4 7 7 n 

[00 3 3] iL-t. 05»i. *39eMtO*liELfgi^tI 
fcV r y - H 3 t V - K 7 (7)raicEnjirti>«E V 

'i^htim&Ltcommmi-yyyx'h'o. mx. 
am ucmco &^^^mmE Lm^(r> 1 2 v t- 7 

7 0c d/m2 OWSClfc^T t(il.*HC^V^»SS:S 
[0034] {2)mm2 

E6t:S-niitW2<^*«8EL«?l Ki, mm 1(0 
[0035] 3|s:fi?l]£7)m^aEAI&jSfl 1 A 1 q 

-'j)>.^)vr^yx^^))V) -2-.^f-;i^-4H-t7 

ap*>DCMlSr. Imo l%H-rUot(35T-J> 

^^^mmtLxhwm-h. DCMico^jtst:^ 

i\L^^ (-(be) (C^f. DCMl<7)^:tWb^T:^i^-V 
/Hp «5. 13eV, LUM0^'<>/Hi3. 07eV 

[00 36] 
[^b6] 



NC CN 




ip ' s-iacd*) 



DCMl 



• • • «t8) 

[0037] *0!I«7):^E L^^ 1 1 cOflH^:^^MBB 



*^«^aic-fe -y h LT 1 0-5 1 o r rc7)X^tcL-t 
t^, JETLaA^iMflt UTTP 0 5:4 0 nm^«L, 
tcWfe^ltLTA Ij O (OXZ) 4 
t LTTBA?:! Omo 1 %H-rL2 0 nm<?)KfftC 

<r>t'XV1&mA 1 qstCDCMlSrlmo 1%I<-7'L 
XAOnrnffimX-mMLt^. -B, 
*y-F7i:tTA 1 : L i -^5: 2 0 0 n in||«L^ 

y-Y2X'hh\T0m^zry:^. ilV-YlXhhh 

it y xfeiO^^eS: ^ Lit . 
[ 0 0 3 8 ] a7fc, *|gJII?l|<0*»E L«i=^ 1 1 

hlV^^.-f, j^*4 6 1 n mf^jffcOWfeO^li 
t , Sc;ft6 0 0 n m#j£O*7^S11fe«0t|lSt-?-itm 
LTyo- H^r;^^^' h;K7)^ 

[0039] t^C, I18(i, *0iJcO*^E 1 1 C 
V 7 y - K 3 i y - H 7 cOEHcEdaDf I. V 

viim^LxmmmiA 9 1 c d/m^ *^^#^>f^, 

cO^<OS*$ii0 . 3 2 1 m/WS:t#/i. 
[0040] (3)IIMUII3 

H 9 tc^p-rHMt^J 3 CO* SE L^^ 2 1 (i , 1 <r> 
9 tcfcv^T , %im 1 1 |Sl-tfO^^{IOV^T^i0 1 1 lai 
[004 1 ] *fi»JC0l:^aA^jM12 6{i, A I qj {C 

^^%Wi^<r»v:rvyi 0 . 5 m o 1 % K-rL7tt 

yv-^;Hp \t5. 25eV, LUM0K/Ki2. 8 
5eVT'S)l). 

[0042] 

[<b7] 



Ip 5.25(*) 
LUIO 2.85(dr) 



• • • «fc7) 

[0043] *0!i<oifr«iE L3g^ 2 1 (Trnm^mm 
nmm^miiZ-t'/ h l-ci o-^ t © r r<^%mzi,fz 
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^, I?LaA^)M®tLTTPD$-4 0nm^«-fl.. 
<!f:l,ZA\i O (OXZ) , iTi-^Xh^mtlXTBAi 
1 0 m o 1 % h'-r tT 2 0 n mCOKWCftH^L , « 

C A 1 qj 5r*xh^^Mi: t. ;W:''^y$rO. 5 mo 
l%H-rLT4 0nm^^^L. SifelfetSi: LT® 

mi. ;</y-K7i:LTA 1 : L i ^^Sr 2 0 0 n 

hhA\ : \. \'^-m^'7^-f:^m.wMs.^ti'mzt 

[0044] 01 OtC. 2is:|IW(50fl^EL^^2 1<0 
hyUSr^-t. »*4 6 3 n mftjg£?)#fec7)« 

[004 5] 01 Wm»EL^^2 1 

fc, »^>ftl.)EfJSLi:05gff>5r5^-r^7 7T'J)'). 17 
V$'6|]JPLTg^«S5 974cd/m2 *<tf^>tL, f 
<^ief<0^${iO. 5 6 1 m/WS:t#:(t. 
[00461 ahlK9flL/c#IISg««J(cfcV^T. ft^LT 

[0047] i7LaA^j^4 {i<i, mi.\m^wam. 

[0048] IE?LaA?ftj*l 4 ^iE?LaA« i: lEfL^i* 

mizmx'^mth^^ui, m&x^mmc^^t-^ 
%<nti:ti-i)^het L\^m?i-^h^rms{txm^-^h^t 
tfix'^h, Z(r)t^. ry-H ( ito^) m^^^^^y 
it^Tyi^^ii(Ofh^\^-^m<^m<Dmiizmmth z t 

[0049] ftfrwcji. m.^Am^m4Uixi^- 
ixh . immmmz\i v o 7 x-^ur s yeo 2ift:T 

[00 50]mi^aAf&3M16. 16, 2 6ai, 7)U 

y-;i/^?i*, t'jv-'ys^ft. yfvs.i/ymi^. ^ 

y'jyimi^. =>^y^-tvymBi¥. vy3.-)V^jy 

^mx%h. 

[ 0 0 5 1 ] t>=5:l.*^^3tS5co K-r 

Vy7 3.~)V^9i/:i.y (TPB) ^TPD^D i am 



[0052]® *rffii^3fel(»fefBtfl) 

m^^yit-ifryi^^ji^^ p^tmmm 

^^^fy'y\)V \ p 

[005 3]® ^^3\yi (Wfe^3fel)<0*;^h« 

rWf4o L U M O t ^ 

aAHiiJlcO^ttX h^tl^cOL U M O \^K)V 
Y-J'iyVWmiO. 01wt%*»4>5 0wt%WT** 

[0055] mmmt Lx<r)%^mMmi 1 e 

ti, A 1 qs m\-<r)t^^Ynmm\^h:it1i^X'^h. 

h) v/^^j^-^A (II) . fx (s-dfyyy^h) m 

(II) , hUX {8-^/')JyV) ^yj^l. (II 

I ) - hyx (8-^y'jy7h) ^''J-^a (iii ) , 
h'jx ( 5-yf-/i'-8-^y'jy7h) ■7;/:t>i^'>A 
(II) . 8-=sfyuy5hu^'>A (I ) , m;x (5 
-:7DD-8-^yi;y7h) r/t-s-T^A (in > , 
fx ( 5-^'oo-8-^y 'jy^h) i])Vi/'^2^^ m 
(o^yuvi^co^sm, *t-5f=^y-i^'[fx (8- 
^yjy^h) ] 7;^s-'>A (iii ) , //-jf^y- 
[fx (2-y^;i--8-=3{-yyy7h) ] r/i'*:^ 

»>A(iii )m<rMmsm<r>i^v-v^\k. $^>i=f 

X ['^yy^E-yUy^b] '^U 'jn^A [II] Bebq2 

[0056] I^^St LX(r>Vi-mMm 1 6 
K-7W4Wi. DCM 1 feJli'hO^^jWSrfieffl 

tscifctTl^s. ^<nY-r^^h\.x\m^mM 

t4iODCM2, fXX^;l/ry h^-feyf^Sf*, 

x^/i'T5y-5H-'<yy [a] yxy^-tx'y-s 
-jfy. 3, 3-vXyyr>'hn;:;U, fJK 
[r . 2' : 1. 2]^S:/y [4. 5-b]dfy^ 
-t'JVs N, N' -V ( 1 ' . 5' -i/:?-^-^';-^ 
x-;U)-3. 4. 9. 1 0-'<U^yf-h7:*/l"tC^ 
5 K-^Eu (DBM) 3 (Phe n) 

ft±am. MST^' 'J ^jf/i-? >f 'J ymv 
- vmmim\'^^^ti}^x'^ h . 

[0057] H^SEA^MiB 1 6 0*x YUm^iZnth 
HwNVNiaStiO. 0 1 wt%*><3l Owt%OT** 

[0058] n^mtm ttx cr>m^^x^m 2 6 
li. Ai q3 uifycot^xhm-iim^^hzb^^x'^h, 
m<r)t^:^hmAtixii. fi^iRfffx (s-^yjy^ 

h) V/;t>i''>A (II) . fx (8-^y'jy7h) s 
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18 (II) , h'jy^ (s-^yjy^h) -^yJ^J^ (u 
1 ). (8-^yyy7h) ^yu-^A (III ), 
hi);?. {5-j(i-i\^-S-^yvyyh) v^/^^v-^A 
(II) . s-^yjy^h'j^'^A (I ) . h'j;^ (5 

-^'DO-8-^yU/7b) 7;t-S-'>A (III ), 

co^yjyi^co^ism, ;u-^^y-x [fx (8- 

^J')JvY) ] r^l/S::.'^A (III ) , /i-jj-^f-y- 

[fx (2-;<f-/i— 8-^y'j/7h) 3 r;us- 
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